[Abstract] The Actin-Related Protein 2/3 (ARP2/3) complex is an actin nucleator that generates a branched actin network in mammalian cells. In addition to binding nucleation promoting factors, LeClaire et al. demonstrated that its phosphorylation state is essential key for its activity (LeClaire et al., 2008) .
10x phosphorylation buffer (see Recipes)
17. ATP solution at 0.5 mg www.bio-protocol.org/e2208 In such cases, the pQE30 plasmid can also be used to generate a 6His affinity-tagged protein kinase.
The purification protocol should then be adapted to include purification by immobilized metal affinity media (i.e., nickel beads).
1. Inoculate 5 ml of LB medium containing 100 µg/ml of ampicillin and 25 µg/ml of kanamycin with one colony of the overproducing strain described above.
2. Incubate the culture overnight at 37 °C with agitation.
3. Inoculate 100 ml of LB + ampicillin + kanamycin with 2 ml of overnight bacterial culture (dilution 1/50).
4. Incubate the culture at 37 °C with agitation until the optical density reaches an OD600 nm of 0.7. 7. Split the culture content equally in two conical tubes of 50 ml.
www.bio-protocol.org/e2208 Note: For all remaining steps, the samples should be kept on in ice.
8. Centrifuge the two tubes at 6,000 x g for 10 min at 4 °C.
9. Decant the supernatants.
10. Wash each bacteria pellet with 10 ml of prechilled dH2O.
11. Pool the two pellets in one conical tube.
12. Centrifuge at 6,000 x g for 10 min at 4 °C.
13. Decant the supernatant.
14. Resuspend the bacteria with 5 ml of prechilled 1x PBS and 50 µl of protease inhibitor cocktail. e. Gently invert the resins until well resuspended.
f. Centrifuge 5 min at 1,000 x g.
g. Repeat washing with 1x PBS 3 times.
2. Load the supernatant containing overproduced proteins on the equilibrated glutathione resin.
3. Incubate the proteins/resin mix for 4 h at 4 °C with gentle rotation.
4. Load the proteins/resin mix on a column and allow the column to empty by gravity flow to separate the resin from the flow-through.
5. Collect the flow-through and load into the column a second time to collect as much recombinant protein as possible.
6. Wash the resin with 5 ml of 1x PBS. Allow PBS to move through the column by gravity flow.
Repeat this washing step 3 times.
7. Elute the GST tagged protein kinase with 1 ml of GST elution buffer twice and keep the sample in ice.
8. Dialyze the eluate using a dialysis membrane:
a. Cut the appropriate length of dialysis membrane.
b. Incubate the membrane for 1 h in dH2O with gentle agitation to rinse.
c. Place the eluate in a microtube, puncture a large hole in the cap and replace with the dialysis membrane.
d. Invert the microtube (with dialysis membrane towards the buffer) in 1,000 volumes of dialysis buffer and dialyze overnight at 4 °C.
9. Determine the protein concentration with a NanoDrop assay.
www.bio-protocol.org/e2208 10. Dispense 100 µl aliquots of the protein into 1.5 ml prechilled microfuge tubes.
11. Add 25 µl of glycerol (20% final).
12. Store the proteins at -80 °C until needed. 5. Elute ARP2/3 with ARP2/3 elution buffer.
6. Pass ARP2/3 enriched fractions over a 1 ml phenyl Sepharose column equilibrated in elution buffer followed by 1.5 column volumes of elution buffer.
7. Collect the filtrate and identify fractions enriched in ARP2/3 by SDS-PAGE.
8. Exchange ARP2/3 complex enriched fractions into ARP2/3 storage buffer using a PD10 column or dialysis.
9. Aliquot ARP2/3 complex, flash freeze in liquid N2 and store at -80 °C.
www.bio-protocol.org/e2208 4. Affinity purify dephosphorylated ARP2/3 complex using N-WASP VCA-coupled to activated CHSepharose.
5. Elute ARP2/3 complex from Sepharose with ARP2/3 elution buffer.
6. Dialyze ARP2/3 against buffer A overnight at 4 °C.
E. In vitro phosphorylation assays 1. Prepare the following reactions in duplicate in 1.5 ml microtubes: www.bio-protocol.org/e2208 2. The bacterial pellet of step A13 can be frozen at -80 °C.
3. For our ARP2/3 phosphorylation assays, we used the anti-phosphothreonine antibody from
Sigma. However, we found that labeling by the antibody is inconsistent and requires optimization of the experimental conditions. To test the phosphorylation activity, we found that the polyclonal phosphothreonine antibody from Cell Signaling (#9381) showed more consistent labeling patterns and was more specific for labeling. Goat anti-mouse IgG peroxydase antibody (1/5,000)
